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Abstract 
The purpose of this research was to identify the characteristics of fifty sweetpotato promising clones for bioethanol raw materials. 
The study was conducted at the University of Padjadjaran, Jatinangor, experimental field station, at year 2012. The analysis for 
sweetpotato consist of moisture content, dry matter content and starch content was carried out in the Laboratory of Crop 
Physiology Indonesian Vegetable Research Institute, Lembang. The result of the analysis elucidated that sweetpotato promising 
clones have range moisture content between (585.5 to 819.6) g · kg–1, dry matter content (180.4 to 414.5) g · kg–1, and starch 
content (47.9 to 275.3) g · kg–1 based on fresh storage root weight. Fifty sweetpotato promising clones has yield potential range 
between (4.0 to 49) t · ha–1 and estimated ethanol can be produced ranges between (615.18 to 5364.50) L · ha–1. Eleven promising 
clones resulted high yields range between (23.6 to 49) t · ha–1 and ethanol production between (3 320.1 to 5 364.5) L · ha–1. 
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Nomenclature 
ANOVA  analysis of variance
AOAC association of official analytical chemists  
FWB fresh weight basis  
se  standard error 
t                ton = 103 kg 
1. Introduction 
Sweetpotato is one of important crop in Indonesia. This plant is potential to be developed as food crops, industrial 
raw materials, and renewable energy resource [1]. In 2005 the production of sweetpotato in Indonesia was ranked in 
fifth place [2], and 2010 was ranked fourth in the world with a total harvested areas and production of sweetpotato 
was about 181 073 ha and  2 051 046 t fresh storage root yield with average productivity was 10.7 t · ha–1 [3]. 
Indonesia is one of the genetic diversity centers of sweetpotato in the world [4,5]. Local high yielding varieties 
are found spread in a wide areas [6] to a relatively narrow region [7]. The majority of local varieties are still 
cultivated by the local community with a cultural approach, but some are threatened with extinction so that will loss 
of good genes which adaptive to specific environment [8,9]. Characteristics of the sweetpotato germplasm is spread 
in Indonesia have a high level of sweetness [10] and have a high starch content [11]. 
In Indonesia, West Java province was the largest area of sweetpotatoes field that is 27 931 ha, productivity 15.3  
t · ha–1, and total production 429 378 t in 2010 [3]. This area estimated has high genetic diversity of sweetpotato 
germplasm. University of Padjadjaran research team was conducted preservation by exploring, managing and 
planting germplasm in polycross plots, and identify offspring and local superior of local sweetpotato varieties      
[12-14]. Germplasm evaluation obtained fifty sweetpotato promising clones estimated have high starch content 
yield,  and potentially be used as bioethanol raw material .  
Ethanol content yield is determined by the starch content variability which controlled by genetic capacity 
sweetpotato clones and techniques to extract ethanol from raw materials [11,15]. Identification of high potential 
starch content, high yielding and high ethanol content yield of sweetpotato promising clones suitable for bioethanol 
raw materials necessary [16]. The objectives of this research were to identify the characteristics of fifty sweetpotato 
promising clones for bioethanol raw materials. 
2. Material and method 
Fifty promising clone of sweetpotato were planted at University of Padjadjaran, Jatinangor, experimental field 
station in 2012. Experiment was arranged in complete randomized block design with two replications. Analysis of 
variance was conducted to determine variability of each characters and the means were compared by Scott-Knott 
test [17] at 5 % level of probability. 
Sweetpotato clones harvested and evaluated at five months after planting. Moisture content, dry matter content 
and starch content of fresh storage root carried out in the Laboratory of Crop Physiology Indonesian Vegetable 
Research Institute, Lembang. The analysis was analyzed according to AOAC standard [18]. Expected ethanol 
content yield conversion based on the starch content yield that 1 g starch + H2O will produce 1.11 g glucose. Gay-
Lussac's equation stated that the 1.11 g glucose will produce 0.567 g ethanol. One kg ethanol equal to 1.2737 liter 
ethanol (ethanol density at 25 oC is 0.7851 kg · L-1) [19]. 
3. Result and discussion 
Fifty promising clones of sweetpotato have varied storage root yield widely ranged from  (4.1 to 49.0) t · ha–1 
with an average 22.66 t · ha–1. Moisture content of storage root ranged between (585.5 to 819.6) g · kg–1 with an  
average 651.7 g · kg–1, dry matter content ranged from (180.4 to 414.5) g · kg–1 with an average 348.1 g · kg–1, and 
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starch content ranged between (47.9 to 275.4) g · kg–1 with average 167.2 g · kg–1. Moisture content, dry matter 
content, and starch content measured by fresh weight basis. Frequency distribution these characters showed in Fig.1. 
The analysis of variance (ANOVA) of the storage root yield (t · ha–1), moisture content yield (t · ha–1), dry matter 
content yield (t · ha–1), starch content yield (t · ha–1), and ethanol content yield (L · ha–1) for fifty sweetpotato 
promising clones elucidated that highly significant variation among the accessions (Table 1). Variability of the traits 







Fig. 1. Frequency distribution of storage root : (a) storage root yield  (b) moisture content yield, (c) dry matter content yield,                               
and  (d) starch content yield  among fifty sweetpotato promising clones measured by fresh weight basis. 
 
    Tabel 1. Analysis of variance for storage root yield, moisture content yield, dry matter content yield, and ethanol content yield  




(t · ha–1) 
Moisture content  
(t · ha–1) 
Dry matter 
content  
(t · ha–1) 
Starch content 
(t · ha–1) 
Ethanol content  
(L · ha–1) 
Block 11.72 10.01 0.07 0.00 1 613.22 
Clones 228.49** 118.28** 22.80** 4.94** 2 574 951.97** 
Error 84.89 38.78 9.32 2.13 1 111 503.32 
Total 155.23 77.84 15.90 3.50 1 824 625.48 
         * and ** significant different at P  0.05 and P  0.01, respectively 
 
Fifty sweetpotato promising clones moisture content yields has ranged between (2.4 to 33.1) t · ha–1 with a range 
value 30.7 t · ha–1 and averaged 15.0 t · ha–1. Dry matter content yield has ranged between (1.7 to 17.2) t · ha–1  with 
a range value 15.6 t · ha–1 and averaged 7.7 t · ha–1. Starch content yield  has ranged from (0.9 to 7.4) t · ha–1 with a 
range value of 6.6 t · ha–1 and an average 3.6 t · ha–1. Ethanol yields has ranged from (615.2 to 5 364.5) L · ha–1 with 
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a range value 4 749.3 L · ha–1 and average 2 579.8 L · ha–1 (Fig. 2). High variability provides the opportunity for 






Fig 2. Distribution of  moisture content yield (t · ha–1), dry matter content yield (t · ha–1), starch content yield  (t · ha–1),                             
and ethanol content yield (L · ha–1) of fifty sweetpotato promising clones. 
 
Table 2. Average of sweetpotato yield, moisture content yield, dry matter content yield, starch content yield  and ethanol content yield   







(Yield ± se) 
t · ha–1 * 
(Moisture content     
yield  ± se  ) 
t · ha–1 * 
(Dry matter content   
yield ± se) 
t · ha–1 * 
(Starch content 
yield ± se)  
t · ha–1 * 
(Ethanol content 
yield ± se) 
L · ha–1 *# 
Cream 20 (22.4 ± 2.6) (15.1 ± 1.9) (7.3 ± 0.8) (3.4 ± 0.3) (2 485.8 ± 233.2) 
Dark orange 2 (35.0 ± 0.1) (27.4 ± 1.3) (7.6 ± 1.2) (2.3 ± 0.6) (1 658.3 ± 446.3) 
Inter. orange 2 (24.0 ± 3.7) (16.7 ± 1.8) (7.2 ± 1.8) (3.9 ± 0.7) (2 852.4 ± 493.5) 
Pale yellow 13 (20.2 ± 3.1) (12.8 ± 2.0) (7.4 ± 1.0) (3.2 ± 0.4) (2 315.1 ± 304.5) 
Purple 7 (20.9 ± 3.2) (13.1 ± 2.1) (7.7 ± 1.2) (4.2 ± 0.7) (3 005.6 ± 540.8) 
White 6 (26.7 ± 4.7) (17.0 ± 3.2) (9.7 ± 1.5) (4.4 ± 0.7) (3 186.4 ± 528.4) 
* based on fresh weight, se = standard error 
# Ethanol conversion based on the starch content yield, 1 kg starch = 0.567 kg ethanol, 1 kg ethanol = 1.27 L ethanol (converted using the 
ethanol density at 25 °C is 0.7851 kg · L–1) 
 
Flesh storage root of fifty sweetpotato promising clones have six colors varied, i.e. 20 cream, two dark orange, 
two intermediate orange, 13 pale yellow, seven purple, and six white . Cream flesh sweetpotato has storage root 
yield between (6.2 to 48.2) t · ha–1 and average 22.4 t · ha–1, dark orange flesh sweetpotato have storage root yield 
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between (34.9 to 35.0) t · ha–1 and average 35.0 t · ha–1, intermediate orange flesh sweetpotato between (20.3 to 
27.6) t · ha–1 and average 24.0 t · ha–1 and pale yellow fleshed sweetpotato have storage root yield between (4.1 to 
49.0) t · ha–1 and average 20.2 t · ha–1 (Table 2). Based on tuber flesh color indicates the presence of a very wide 
variation ranging from very low to high on the cream flesh and pale yellow flesh strorage root sweetpotato. Other 
storage root flesh color has a potential range yields narrow. However, based on the average value and the potential 
value of the highest storage root yield of sweetpotato genotypes based on tuber flesh color have equal opportunity to 
be selected for high yield. The selection of genotypes based on storage root flesh color adjusted to the needs of 
industrial raw materials. 
Cream fleshed sweetpotato has moisture content yield  between (4.2 to 33.1) t · ha–1 and average 15.1 t · ha–1. 
Dark orange fleshed sweetpotato have water conten yield  between (26.1 to 28.7) t · ha–1 and average 27.4 t · ha–1. 
Intermediate orange fleshed sweetpotato have water conten yield  between (14.9 to 18.6) t · ha–1 and average 16.7        
t · ha–1. Pale yellow fleshed sweetpotato have yield between (2.4 to 32.3) t · ha–1 and average 12.8 t · ha–1. Purple 
fleshed sweetpotato  between (3.6 to 19.1) t · ha–1 and average 13.1 t · ha–1. White fleshed sweetpotato  have water 
conten yield between (9.1 to 27.0) t · ha–1 and average 17.0 t · ha–1 (Table 2).  
Cream fleshed sweetpotato has dry matter content yield  between (2.0 to 17.2) t · ha–1 and average 7.3 t · ha–1. 
Dark orange fleshed sweetpotato have dry matter content between (6.3 to 8.8) t · ha–1 and average 7.6 t · ha–1, 
intermediate orange fleshed sweetpotato  between 5.4 to 9.0 t · ha–1 and average 7.2 t · ha–1, pale yellow fleshed 
sweetpotato  between (1.7 to 16.7) t · ha–1 and average 7.4 t · ha–1, purple fleshed sweetpotato  between (2.1 to 11.4) 
t · ha–1 and average 7.7 t · ha–1, white fleshed sweetpotato  between (5.5 to 14.4) t · ha–1 and average 9.7 t · ha–1 
(Table 2). 
Cream fleshed sweetpotato has starch content yield between (1.2 to 6.5) t · ha–1 and average 3.4 t · ha–1. Dark 
orange fleshed sweetpotato  have between (1.7 to 2.9) t · ha–1 and average 2.3 t · ha–1. Intermediate orange fleshed 
sweetpotato  between (3.3 to 4.6) t · ha–1 and average 3.9 t · ha–1. Pale yellow fleshed sweetpotato  have starch 
content yield  between (0.9 to 7.2) t · ha–1 and average 3.2 t · ha–1. Starch content yield  of purple fleshed 
sweetpotato  between (0.9 to 6.5) t · ha–1 and average 4.2 t · ha–1. White fleshed sweetpotato have starch content 
yield   between (3.2 to 7.4) t · ha–1 and average 4.4 t · ha–1 (Table 2). 
Cream fleshed sweetpotato has ethanol content yield  between (861.8 to 4 728.1) L · ha–1  and average 2 485.8        
L · ha–1. Ethanol content yield in dark orange fleshed sweetpotato  between (1 212.0 to 2 104.6)  L · ha–1 and average 
1 658.3  L · ha–1. Intermediate orange fleshed sweetpotato have ethanol content yield between (2 358.9 to 3 345.9)  
L · ha–1 and average 2 852.4  L · ha–1. Pale yellow fleshed sweetpotato  between (615.2 to 5 171.2)  L · ha–1 and 
average 2 315.1  L · ha–1. Purple fleshed sweetpotato  have between (618.7 to 4 693.4)  L · ha–1 and average 3 005.6  
L · ha–1. White fleshed sweetpotato have ethanol content yield between (2 292.8 to 5 364.5)  L · ha–1 and  average    
3 186.4  L · ha–1 (Table 2). 
   Table 3. Selected suitable sweetpotato clones  and storage root characteristics as bioethanol raw materials 
Clones Ethanol 
content yield 
(L · ha–1)*# 
Yield 
(t · ha–1) 
Moisture 
content yield
(t · ha–1)* 
Dry matter 
content yield
(t · ha–1)* 
Starch 
content yield 
(t · ha–1)* 
Predominant flesh 
storage root colour 
Darma 5 171.2 49.0 32.3 16.7 7.2 pale yellow 
CDE-01 3 464.6 24.1 15.4 8.7 4.8 cream 
MPand 1 5 364.5 41.4 27.0 14.4 7.4 white 
CCRI-01 4 701.1 48.2 31.0 17.2 6.5 cream 
CTRA-01 4 728.1 44.5 33.1 11.4 6.5 cream 
CDRW-02 4 203.9 40.8 26.6 14.2 5.8 white 
CDTR-01 3 400.9 32.6 22.0 10.6 4.7 cream 
UP-F1(01)T1 3 345.9 27.6 18.6 9.0 4.6 intermediate orange 
UP-F1(02)T1 3 320.1 25.3 16.8 8.5 4.6 purple 
UP-F1(03)T1 4 542.0 28.5 17.1 11.4 6.3 purple 
UP-F1(1.8)NAR 4 693.4 23.6 14.3 9.3 6.5 purple 
*based on fresh weight,   #Selected by significantly highest ethanol content yield based on Scott Knott test (P   0.05) 
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White-fleshed and purple-fleshed sweetpotato has the potential of starch content yield  and ethanol content yield 
higher than the other fleshed sweetpotato colors. Although on average the highest yield, dark orange-fleshed 
sweetpotato has the lowest starch content and ethanol production. The potential of ethanol that can be produced 
from the clones was varys and diverse this was determined by starch content that controlled by its genetic 
composition. 
Based on the results of the analysis of fifty sweetpotato promising clones can be selected high storage root yields 
and the potential for high ethanol content clones. Based on Scott Knott 5% test obtained eleven clones high yielding 
sweetpotato. Tuber flesh color of selected clones varied, namely one pale yellow, four cream, two white, one 
intermediate orange, and three purple. The eleven selected clones have a ranged of storage root yield between (23.6 
to 49) t · ha–1 and capable to produce ethanol between (3 320.1 to 5 364.5)  L · ha–1 (Table 3). 
4. Conclusion 
Storage root yield, moisture content yield, dry matter content yield, starch content yield, and ethanol content 
yield in fifty sweetpotato promising clones indicated variability. Eleven promising clones suitable as raw materials 
for bioethanol. Selected sweetpotato promising clones have storage root yields ranged between (23.6 to 49.0) t · ha–1 
and capable to produce ethanol ranged between (3 320.1 to 5 364.5) L · ha–1. 
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